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The analysis of several lithic assemblages with flake cleavers and bifaces from sites attributed to MIS 5
and 3 in the western Pyrenees provides the basis for a new chronological and typo-technological
characterisation of the region's late Middle Palaeolithic record. Previously assigned to the Vasconian
based strictly on typological criteria, a certain degree of variability evident between the analysed as-
semblages likely indicates different occupation types. However, broad typo-technological traits reflecting
a common regional tradition can be identified and are discussed against the backdrop of the regional
diversity and cultural geography of late Middle Palaeolithic industries dated to around 50 ka BP. This
‘regionalisation’ of lithic techno-complexes may also have important ramifications for the socio-
economic organisation and demographic dynamics of late Middle Palaeolithic human groups.




























Despite the Western European Middle Palaeolithic portraying
substantial technological diversity, certain techno-complexes in
this expansive region were quickly isolated and defined, with
others remaining the subject of debate. This is particularly the case
with assemblages containing bifaces or flake cleavers in the west-
ern Pyrenees and on the northern slopes of the Cantabrian cordil-
lera. The first Middle Palaeolithic industries were documented in
this region at the end of the 19th century, most notably at the
Spanish site of El Pendo (Sanguino Gonzalez and Montes Barquin,
2001). Despite numerous excavations during the first few decades
of the 20th century (Vega del Sella, 1921; Obermaier, 1924, 1925),
the existence of a regional Middle Palaeolithic facies, the Vasconian,
was proposed only as early as the 1950s based essentially on
typological criteria (Bordes, 1953). Defined primarily by the pres-
ence of flake cleavers, these assemblages contain high numbers of
scrapers (close to the limit of Bordes' Charentian index) and den-
ticulates associated with Levallois debitage (Bordes, 1953). The
coherence of this entity was, however, quickly questioned. In fact,
the substantial typological variability of these assemblages
appeared to some beyond what should be expected of a well-
defined cultural entity (Freeman, 1966, 1969e70; Jorda Cerda,
1977; Cabrera, 1983, 1984; Rodríguez Asensio, 1983).115
116
ps, M., Late Middle Palaeol
tional (2016), http://dx.doi.oConsequently, the term ‘Vasconian’ was largely abandoned and the
different industries containing flake cleavers subsequently reas-
signed to other broad Middle Palaeolithic facies, namely the
Mousterian of Acheulean Tradition (MTA) or the Typical Mousterian
(Freeman, 1994).
In this respect, both flake cleavers and bifaces from MIS 5 con-
texts were interpreted as the sporadic persistence of the Iberian
Acheulean (Jorda Cerda, 1977; Rodríguez Asensio, 1983; Rodríguez
Asensio and Arrizabalaga, 2004; Alvarez-Alonso, 2014), with the
presence of these heavy duty tools in MIS 3 contexts suggesting
their continued use throughout the Middle Palaeolithic. While MIS
3 examples are noted in the literature (Freeman, 1966, 1969e70;
Cabrera, 1983, 1984) and described in some detail (see particu-
larly the work of Benito del Rey, 1972e73, 1976; 1979, 1981) more
focused attention has been paid to flake cleavers from MIS 5 con-
texts (Rodríguez Asensio, 1983; Montes, 2003). These tool forms in
late Middle Palaeolithic assemblages were sometimes considered
variants of typical MTA bifaces, whose particular form likely re-
flected limitations imposed by poor-quality Pyrenean rawmaterials
(Chauchat, 1986; Freeman, 1994). Ultimately, these industries were
perceived as the expression of a cultural mosaic set apart from the
MTA industries of the northern Aquitaine Basin. However, it re-
mains unclear whether differences between these assemblages
reflect deterministic factors, such as rawmaterial availability, or the
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JQI5999_proof ■ 10 February 2016 ■ 2/18Recently, early Middle Palaeolithic (MIS 5) assemblages con-
taining flake cleavers and bifaces have been extensively revised,
particularly with a view to better identify late Acheulean occupa-
tions in the Cantabrian region and the emergence of the early
Middle Palaeolithic (Montes, 2003; Djema, 2008; Lazuen, 2012;
Alvarez-Alonso, 2012, 2014; Santonja et al., in press). Late Middle
Paleolithic assemblages (MIS 3) with flake cleavers have been
identified in the Basque country and Cantabrian and Asturian re-
gions of Spain, as at the El Castillo, level 20 (Cabrera, 1984; Bernald
de Quiros et al., 2010), Amalda, level VII (Baldeon, 1990; Ríos-
Garaizar, 2012), La Vi~na, level XIII-base (Fortea, 1998; Santamaria,
2012). An important synthesis of all known Middle Palaeolithic
cave deposits and open-air sites in the Cantabrian Region (Carrion,
2003; Carrion et al., 2008) revealed sites containing flake cleavers
and bifaces to be distributed across the region during MIS 5 and 3
based on relative and absolute chronology. However, the chrono-
logical position of most sites remains difficult to establish with any
certainty (Fig. 1).
Here we present an analysis of material from six either new or
recently reassessed late Middle Palaeolithic sites with bifaces and
flake cleavers in southwestern France, focusing attention on their
typo-technological variability. Do, for example, flake cleavers found
in assemblages with particular recurrent characteristics reflect a
techno-complex whose differential expression is connected to the
nature of the occupation? These new results are compared with
other sites from Cantabria and Asturias in a broader regional
perspective in order to reconsider the coherence of a Vasconian
techno-complex during the MIS 3. In addition to addressing the
issues outlined above, this more refined vision of flake cleaver in-
dustries has important repercussions for our understanding and
interpretation of late Middle Palaeolithic technological variability.
2. Material and methods
2.1. Techno-economic approach
As post-depositional processes, particularly in cave and rock
shelter contexts, have been shown to considerably affect archaeo-
logical assemblages (Lenoble and Bordes, 2001; Lenoble, 2003), the
typo-technological integrity of each lithic assemblage was first
assessed using a detailed taphonomic analysis. Vertical projections
of piece-plotted artefacts (Gifford-Gonzalez et al., 1985) combined
with a consideration of lithic surface alterations (Thiebaut et al.,
2010) and an inter- and intra-layer refitting program (Cahen and
Moeyersons, 1977; Bordes, 2002) allows the type and degree of
post-depositional disturbance to be evaluated.
Lithic techno-economy is based on the chaîne operatoire concept
(Tixier, 1978), which traces a technical process from raw material
acquisition to artefact discard. Not only does this approach allow
the geographic organisation of the process to be investigated, it can
also reveal the extent of a territory exploited by humans groups as
well as the manner in which they coped with local and regional
environmental conditions. Moreover, when combined with
detailed provenance studies the chaîne operatoire concept can help
identify the form in which particular raw materials were intro-
duced to sites and for what end. A four-phase conceptualisation of
lithic production systems (Geneste,1985) reveals both the degree of
spatiotemporal fragmentation of the chaîne operatoire (e.g. Turq
et al., 2013) and the anticipation of needs. When combined, these
aspects provide important information concerning the techno-
economic organisation of late Middle Palaeolithic groups.
Several Middle Palaeolithic flaking methods have been identi-
fied (e.g. Discoid, Levallois, bifacial shaping), several of which
continue to be the subject of debate, particularly the distinction of
between certain Levallois and Discoid modalities (Bo€eda, 1988,Please cite this article in press as: Deschamps, M., Late Middle Palaeol
Vasconian reconsidered, Quaternary International (2016), http://dx.doi.o1993, 1994; Van Peer, 1992; Peresani, 2003). The identification of
variability in both Discoid chaînes operatoires and production ob-
jectives at numerous sites has, however, shed light on clear dif-
ferences with Levallois industries, leading to a larger discussion
concerning the technological variability of the Discoid method(s)
and their definition. Although still lacking a general consensus, it
is clear that the traditional criteria (Bo€eda, 1993) differentiating
Levallois and Discoid concepts are insufficient, and only a tech-
nological analysis of debitage products and associated cores per-
mits a reliable identification of production objectives (Mourre,
2003a). While the ‘classic’ Discoid method is oriented towards
the serial production of pseudo-Levallois points (Boeda, 1993;
Bourguignon and Turq, 2003; Bourguignon et al., 2011), a cen-
tripetal conception has also been identified that produces more
quadrangular flakes from what can at times be hierarcherised
surfaces (Mourre, 2003; Pasty, 2003). Here the Discoid method
sensu stricto, which is geared around the production of pseudo-
Levallois points, is distinguished from a sensu lato method that
produces more centripetal products (see Mourre, 2003a for more
details).
The techno-economic and morphometric variability of flake
cleavers was also assessed using a sample of 449 examples from ten
Middle Palaeolithic sites. Flake cleavers from sites without direct
dates were equally included to have a largest sample. Variance
analyses (ANOVA) of length to width ratios for the four main
samples (n > 20) was used to establish whether significant differ-
ences exist between assemblages. The Mousterian sample was also
compared to an Acheulean dataset (after data available in Benito
del Rey, 1983; Mourre, 2003b) in order to test for diachronic dif-
ferences in flake cleaver morphology.
2.2. Studied assemblages
For the present study, late Middle Palaeolithic levels from four
open air sites, level 40 of Le Chemin de Jupiter (Bayonne, France);
level PM1 of Le Prisse (Bayonne, France); level 4 of Le Baste (Bay-
onne, France) and UPS 3 of Latrote (Landes, France) and two cave
sites, level Askf1 from Olha II (Cambo-les Bains, France) and a
subsample of Cjr level of Gatzarria (Ossas-Suhare, France), were
studied. All lithic objects larger than 2 cmwere analysed and, when
assemblages contained numerous flakes smaller than 2 cm, as with
Olha and Gatzarria, retouch flakes were isolated in order to identify
the degree of tool resharpening as well as economic trends be-
tween occupations.
Rescue excavations are currently responsible for the majority of
Palaeolithic open-air sites discovered in southwestern France. Here,
we focus on three such sites discovered around Bayonne (Pyrenees-
Atlantiques): Le Baste, excavated towards the end of the 1960s
(Chauchat and Thibault, 1968), alongside Le Prisse and Le Chemin
de Jupiter, excavated by the Inrap in 2010 and 2012, respectively
(Colonge et al., 2015). These sites, separated by only a few hundred
metres, share identical sedimentary contexts on the Saint-Pierre-
d'Irube plateau and consist of one or several late Middle Palae-
olithic occupations in similar stratigraphic positions. Both Jupiter
and Prisse have been directly dated by OSL and TL, respectively (see
below; Colonge et al., 2015). The archeological levels of Baste,
Prisse, and Chemin de Jupiter are all preserved in either hydro-
graphic (paleo-channels) or crypto-karstic (dolines) depressions on
the Saint-Pierre-d'Irube plateau (see Colonge et al., 2015; for more
details). Surface alterations of the lithic material (Claud in Colonge
et al., 2015), its distribution, as well as the numerous refits (for
more details see Deschamps, 2014; Clark, 2015) indicate minimal
post-depositional disturbance of all three assemblages. A series of
small, manually excavated zones and an examination of the sieved
material nevertheless indicates a paucity elements smaller thanithic assemblages with flake cleavers in the western Pyrenees: The
rg/10.1016/j.quaint.2016.01.043
Fig. 1. Study area and distribution of Middle Palaeolithic sites with assemblages including flake cleavers from MIS 5 and 3.



































































































































JQI5999_proof ■ 10 February 2016 ■ 3/182 cm, a phenomenon connected to diffuse slope-wash across rela-
tively gentle inclines (Colonge, pers. comm.).
A fourth open-air site, Latrote, in the Landes department was
also analysed. Discovered in 2009 during construction of the A65
motorway (Bernard-Guelle et al., 2014), the site is situated atop a
hill, with the archeological material found dispersed within a
uniformly soliflucted deposit. The location of the site at the limits
of an arid zone and the limited number of late Middle Palaeolithic
sites with relatively homogenous archaeological material in the
region makes Latrote particularly interesting. Moreover, the site
lies outside the known geographic limits of the Vasconian. This
open-air site, however, poses more significant problems in terms
of preservation. The archeological material, originally deposited
on the top of small hill, was found remobilised by solifluction on
the eastern slope. While contained within a homogeneous de-
posit, the random distribution of the refit sets indicates the lack
of any intact spatial organisation (Bernard-Guelle et al., 2010,
2014). Furthermore, elements smaller than 2 cm are systemati-
cally absent from the sieved fraction, suggesting a residual de-
posit. Despite these issues, the surfaces of the lithic material
nevertheless preserve traces of use. Numerous refits, the typo-
technological and taphonomic homogeneity of the assemblage,
as well as the limited vertical displacement of the artefacts,
suggest the mass transport of a single occupation level (Bernard-
Guelle et al., 2010, 2014).
First discovered in 1950, the cave of Gatzarria, excavated by G.
Laplace between 1961 and 1976 (Laplace and Saenz de Buruaga,
2002), contains an uninterrupted stratigraphic sequence doc-
umenting the Middle Palaeolithic to Gravettian. Like numerous
cave and rockshelter sites on the northern slopes of the Pyrenean
foothills, the early date of site's initial excavations means that the
integrity of the Gatzarria sequence requires a detailed technological
reevaluation combined with a taphonomic and stratigraphicPlease cite this article in press as: Deschamps, M., Late Middle Palaeol
Vasconian reconsidered, Quaternary International (2016), http://dx.doi.oassessment of the deposits. Finally, the complex stratigraphic
sequence of Gatzarria is partially disturbed by numerous post-
depositional processes, including slope-wash and burrowing. The
layers generally slope towards the karstic tube at the back of the
cave, with only the area at the cave's entrance preserving a suc-
cession of sub-horizontal layers. Clear typo-technological incoher-
encies indicative of the post-depositional mixing of material are
also evident between the cave's entrance and the back of the cavity.
Moreover, vertical projections of culturally diagnostic elements
from layer Cjr at the back of the cave reveal the presence of two
superimposed and partially mixed assemblages that were not
identified by Laplace. The lowermost layer contains diagnostic
Quina Mousterian elements and is overlain by assemblages
composed primarily of scrapers, denticulates and flake cleavers.
Estimating the degree of admixture, however, requires the sys-
tematic testing of debitage and break conjoins between these two
levels (Deschamps, 2014). As a general taphonomic analysis of the
entire Gatzarria Mousterian sequence is currently in progress, we
analysed only a subsample of material from level Cjr excavated by
Laplace at the entrance of the cave where stratigraphic distur-
bances are less problematic.
Finally, the site of Olha I, located at the base of cliff and con-
taining only Mousterian deposits, was discovered in 1917 and first
excavated between 1917 and 1919 (Passemard,1924), with a second
zone, Olha II, explored between 1947 and 1977, and then again
between 1971 and 1977 (Laplace and Saenz de Buruaga, 2000).
While no absolute dates are currently available, the lower layers of
Olha I (Passemard excavations) have been assigned to MIS 5 based
on the paleontology of associated cervid remains compared with
those recovered from Combe Grenal in the northern Aquitaine
Basin (Guadelli, 1987, 1996). However, the persistence of Cervus
simplicidens throughout the Olha I sequence (Deschamps, 2014)
and their replacement by Cervus elaphus at Combe Grenal (Guadelli,ithic assemblages with flake cleavers in the western Pyrenees: The
rg/10.1016/j.quaint.2016.01.043
Fig. 2. Origin and circulation of lithic raw materials (Data for Noisetier Cave and Latrote are from Thiebaut et al., 2012 and Bernard-Guelle et al., 2014; respectively). a: Percentages
of different raw material in each studied assemblage. b: Circulation of blocks, cores and blanks. c: Circulation of retouched tools and bifaces.



































































































































JQI5999_proof ■ 10 February 2016 ■ 4/181987, 1996) more likely reflect different environmental conditions
between the two regions rather than chronology.
Vertical projections of the material recovered during Laplace's
excavation reveal only the deposits at the base of the cave to be sub-
horizontal and sealed by an approximately 1 m-thick sterile layer
composed of large blocks of roof fall connected to the total collapse
of the cave overhang. The overlying layers slope heavily towards
the north, an orientation likely resulting from the introduction of
colluvial deposits from the summit of the plateau. Consequently,
these layers are almost certainly affected by considerable post-
depositional reworking. Therefore, only the uppermost layer
(Askf1) from Laplace's excavation at Olha II and hence, the most
recent undisturbed archaeological assemblage from the lower
sequence was studied.
3. Results
3.1. Raw material procurement
The geology of the western Pyrenees comprises a mosaic of
structural elements: the Aquitaine Basin, the Sables des Landes, and
the northern Pyrenean area containing cretaceous Flysch and the
Pyreneean mountain range. Flint sources are unequally distributed
across the region, found principally in sedimentary basins. ThesePlease cite this article in press as: Deschamps, M., Late Middle Palaeol
Vasconian reconsidered, Quaternary International (2016), http://dx.doi.ofairly diverse sources are however well characterised following
numerous raw material surveys since the 1980s (Normand, 1986,
2002; Bon et al., 2002; Seronie-Vivien, 2006; Tarri~no, 2006;
Colonge et al., 2011; Fernandes, 2012; Seronie-Vivien et al., 2012;
Minet, 2013; Tarri~no et al., 2014). The most important lithic raw
material is without doubt Flysch flint that outcrops from the Gaves
in the Landes departement to Bilbao in northwestern Spain.
Alongside this predominant raw material, more localised flint
sources were also exploited, including Lower Cretaceous flint from
Iholdy, Salies-le-Bearn-type Senonian flint and Upper Maastrictian
flint from Tercis and the Chalosse area (Fig. 2a).
Additional raw materials, principally fine-grained quartzite, as
well as quartz (filonian or hyalin), ophite, shist, mudstones or cin-
erites, were procured from alluviums and terraces in the Pyrenean
mountain chain. The abundance of these different raw materials
available in secondary positions in nearly all regional river beds
makes identifying their precise origin extremely complicated.
However, several studies have provided more detail concerning the
availability and distribution of raw materials in the Garonne
(Bruxelles et al., 2012) and Neste valleys (Deschamps et al., 2011;
Deschamps, 2014), with more work still needed for the Adour,
Nive and Saison valleys.
The diversity of lithic rawmaterials from the southern Aquitaine
Basin is relatively well characterised (see references above),ithic assemblages with flake cleavers in the western Pyrenees: The
rg/10.1016/j.quaint.2016.01.043





























































































JQI5999_proof ■ 10 February 2016 ■ 5/18allowing patterns of raw material circulation to be identified.
Convergent provisioning strategies in the sites studied suggest the
exploitation of the same general territory (Fig. 2). The importance
of lithic raw materials from the Aquitaine Basin in these assem-
blages is further highlighted by the fact that these sources are also
found on sites at the margins of their core area. For example, at
Noisetier Cave and Latrote local resources to the north and east
were not exploited. Moreover, the apparent absence of Danian flint
from the Petites Pyrenees region in layer 1 of Noisetier Cave some
50 km to the north-east (Chalard in Thiebaut et al., 2012) indicates
the arrival of groups from the west and a preferential south to east
and north to east mobility pattern. However, at Latrote, there are
also a small number of artefacts (n ¼ 14) made on raw materials
found to the north on the left bank of the Garonne (Fernandes,
2012).
The form in which materials are introduced to sites also differs
as a function of their distance from the source. Raw materials
accessible within 20 km are imported as blocks or preformed cores,
which are than reduced on-site, whereas materials from sources
between 20 and 50 km are introduced either as cores or, most often,
flake tools. Finally, more exotic rawmaterials are almost exclusively
found as flake tools or bifaces. The circulation and form in which
raw materials are introduced reveals a territorial exploitation sys-
tem partially structured around access to high-quality raw mate-
rials. With that said, occupations at the margins of these zones
provide evidence for the primary exploitation of local sources
(quartzite, ophite, quartz, schist or cinerite) and the importation ofTable 1
Technological composition of Latrote.
Latrote Raw materials
Flint Quartzite Quartz
Cortical flake 8 74 9
Flake <50% cortex 92 64 5
Flake >50% cortex 88 48 1
Naturally backed flake 58 70 6
Flake with large convex cortical butt 19 19
Convexity management flake 12 11
Kombewa flake 8 1
Flake 134 73 9
Eclat debordant 42 32
Crest (axial and transversal) 6 6
Pseudo-Levallois point 20 5
Atypical pseudo-Levallois point 20
Levallois flake 9
Bifacial thinning flake 22 2
Elongated flake 10
Retouch flake 10
Flakes <25 mm 175 45 4
Fragment 121 45 9
Core-tool 1
Upper Palaeolithic? 2









Shatter 42 50 11
Untested block 1 312 24
Indeterminate 11 1
TOTAL 1007 1188 104
% 42.5 50.1 4.4
Please cite this article in press as: Deschamps, M., Late Middle Palaeol
Vasconian reconsidered, Quaternary International (2016), http://dx.doi.ohigh-quality flints over distances of between 50 and 100 km
(Fig. 2b,c).
3.2. Flake chaînes operatoires
The same Discoid chaîne operatoire geared around the pro-
duction of flakes that remove only a limited portion of the core's
edge and pseudo-Levallois points dominate all three open-air
sites (Fig. 3; see tables 2 and 3 in Colonge et al., 2015). Unifacial
cores are most abundant, with the maintenance of surface con-
vexities sometimes producing a bipyramidal structure. Alter-
nating centripetal and chordale flakes remove only a portion of
the core's edge in order to maintain the necessary surface con-
vexities. As cores approach exhaustion, they are reoriented in a
more opportunistic manner in order to exploit the remaining
convexities, producing multidirectional negatives. The centripetal
Discoid method is equally present on quartzite at Gatzarria and
Latrote and on flint at Olha. While core morphologies are gener-
ally similar to those producing pseudo-Levallois points, debitage
is principally centripetal, favouring the production of flakes with
peripheral cutting edges (Fig. 3; Tables 1e3). Independent of the
raw material concerned the Discoid method is dominant e
identified on flint at Prisse and Jupiter and quartzite at Gatzarria
Cjr level. On the other hand, Levallois products on the same
quartzite types from the uppermost level of Gatzarria demon-
strate raw material quality not to condition technological choices
(Thiebaut et al., 2014).Total %
Lydian/cinerite Schist Other
2 93 3.9
2 1 164 6.9






















1 1 40 1.7
1 53 2.2
1 4 187 7.9
6 2 111 4.7
3 1 12 353 14.9
21 33 1.4
18 10 42 2369 100
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Table 2
Technological composition of Gatzarria.
Gatzarria Raw materials Total %
Flint Quartzite Filonian/Hyaline quartz Pelite Lydian/cinerite Other
Cortical flake 3 58 3 3 67 1.9
Flake <50% cortex 5 35 2 42 1.2
Flake >50% cortex 12 60 2 1 1 76 2.1
Bipolar percussion on anvil 18 1 19 0.5
Naturally backed flake 16 118 2 1 3 140 3.9
Flake with large convex cortical butt 22 1 23 0.6
Convexity management flake 4 21 25 0.7
Kombewa flake 2 24 1 2 29 0.8
Flake 39 490 3 14 2 548 15.2
Eclat debordant 14 78 2 2 96 2.7
Crest (axial and transversal) 2 15 1 18 0.5
Pseudo-Leavllois point 2 20 22 0.6
Atypical pseudo-Levallois point 10 10 0.3
Levallois flake 1 2 3 0.1
Bifacial thinning flake 8 8 0.2
Elongated flake 17 1 18 0.5
Retouch flake 98 87 3 1 1 190 5.3
Flakes <20 mm 370 1561 18 58 10 19 2036 56.4
Cores 11 59 3 1 74 2.1
Flake Cleavers 6 6 0.2
Pebble Tools 1 1 2 0.1
Shatter 28 114 2 9 1 1 155 4.3
TOTAL 608 2817 29 95 18 40 3607 100
% 16.9 78.1 0.8 2.6 0.5 1.1 100
Table 3
Technological composition of Ohla II.
Olha II Raw materials Total %
Flint Quartzite Quartz Other
Cortical flake 36 4 1 41 1.41
Flake <50 cortex 74 2 3 2 81 2.79
Flake >50% cortex 139 7 11 2 159 5.48
Bipolar percussion on anvil 2 2 0.07
Naturally backed flake 58 4 2 1 65 2.24
Flake with large convex cortical butt 13 2 1 16 0.55
Convexity management flake 35 35 1.21
Kombewa flake 45 3 48 1.65
Flake 302 17 16 4 339 11.68
Eclat debordant 105 8 8 121 4.17
Crest (axial and transversal) 37 37 1.27
Pseudo-Leavllois point 30 7 1 38 1.31
Atypical pseudo-Levallois point 0 0.00
Levallois flake 3 3 0.10
Bifacial thinning flake 80 80 2.76
Elongated flake 38 1 1 1 41 1.41
Retouch flake 114 1 115 3.96
Flakes <20 mm 974 12 69 1055 36.35
Fragment 17 3 5 25 0.86
Cores 38 4 5 47 1.62
Bifaces 0 0.00
Flake Cleavers 5 5 0.17
Pebble Tools 0 0.00
Shatter 501 2 36 539 18.57
Hammerstones 5 2 3 10 0.34
TOTAL 2639 87 162 14 2902 100
% 90.94 2.99793 5.5824 0.4824 100


































































































































JQI5999_proof ■ 10 February 2016 ■ 6/18Discoid debitage geared around the production of pseudo-
Levallois points is best represented at all three open-air sites while
centripetal reduction ismore frequent at cave and rockshelter sites in
the Pyrenean foothills. Only the material from Latrote demonstrates
the clear coexistence of the twoproduction objectives.Moreover, thePlease cite this article in press as: Deschamps, M., Late Middle Palaeol
Vasconian reconsidered, Quaternary International (2016), http://dx.doi.oproduction of pseudo-Levallois points is found preferentially on silex
at Latrote, with centripetal reduction reserved for quartzite. Other
flakingmethods are raree preferential or uni- and bi-polar Levallois
at Latrote, Prisse and Olha and several examples of the bipolar per-
cussion of quartzite on an anvil exist at both Latrote and Gatzarria.130
ithic assemblages with flake cleavers in the western Pyrenees: The
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JQI5999_proof ■ 10 February 2016 ■ 7/183.3. Bifacial chaînes operatoires
Despite the presence of bifaces having been noted in the region
for sometime, the characterisation of associated chaînes operatoires
remains poorly described. Moreover, the production of bifacial tools
plays a crucial role in the redefinition of the Vasconian given ar-
guments for the attribution of certain assemblages to the MTA
based on the presence of this tool type (e.g. Chauchat,1985; Soressi,
2002). Bifaces or evidence for their production is present across all
the studied sites and, not only are the chaînes operatoires rarely
complete, they are considerably fragmented in both space and time.
Apart from Olha and Baste, bifaces are consistently imported and
resharpened on-site, suggesting substantial mobility and extended
use-lives for these tools.
A comparable biface chaîne operatoire was identified at all the
studied sites e the active edges are shaped on small slabs or flat
nodules, leaving a cortical base that is gradually removed over
successive resharpening phases in order to maintain sufficiently
long cutting edges. While bifaces retaining cortical surfaces are
often lozenge shaped, they tend to be cordiform when entirely
worked. Notched bifaces (stage 5 of Fig. 4) or bifaces transformed
into cores are frequent in all assemblages. Finally, a particular
rejuvenation technique involving a transverse overshot flake that
removes both convergent active edges is evident on numerous
examples (Fig. 4). Known in the Neolithic of the Near East (Inizan
and Tixier, 1978; Charpentier, 1999), this type of edge rejuvena-
tion has never been documented for late Middle Palaeolithic bifa-
cial tools. Although not systematic, its use is evident at the majority
of the sites studied, suggesting this technique to represent a
genuine regional idiosyncrasy.Table 4
Late Middle Paleolithic flake cleaver sample by raw material type.
Late middle Paleolithic sites Raw materials Total %





Abauntz 3 3 3 6 15 3.3
castillo 162 77 1 12 9 1 1 263 58.6
Gatzarria 4 2 6 1.3
Jupiter 3 3 0.7
Latrote 3 3 0.7
Morin 2 19 1 22 4.9
Olha Fi3 24 56 4 84 18.7
Olha Fi4 1 11 1 1 14 3.1
Olha2 5 5 1.1
Pendo 10 13 1 4 28 6.2
Prisse 2 4 6 1.3
Total 210 192 0 9 16 9 2 5 6 449 100



































Scrapers are systematically the most abundant tool types in all
assemblages (Fig. 5), accompanied by denticulates, notches and
limited numbers of other retouched tool forms (e.g. points and
“Upper Palaeolithic types”). While sharing the same general
morphology, some variability is nevertheless evident in scraper
types; single convex side-scrapers dominate, followed by conver-
gent and transverse scrapers. Retouched tools are relatively rare on
open-air sites, as well as caves and rockshelters, representing 3%
and more than 7% of the assemblages, respectively. Additionally,
evidence for resharpening and recycling is well represented at both
cave and rockshelter sites, with the absence of similar evidencePlease cite this article in press as: Deschamps, M., Late Middle Palaeol
Vasconian reconsidered, Quaternary International (2016), http://dx.doi.ofrom open-air sites likely tied to taphonomic factors (see above).
Despite these biases, tool to flake ratio clearly differ between the
two site types; large cortical blanks are preferentially retouched on
open-air sites, while tools are heavily resharpening at cave and
rockshelter sites, sometimes rendering identifying the initial blank
type impossible. Gatzarria is particularly interesting in this respect
as resharpening intensity differs according to raw material. Locally
available rawmaterials are rarely resharpened, while tools made on
more distant sources exhibit evidence for successive resharpening
episodes.
3.5. Flake cleavers
Characteristic of the Iberian Acheulean (Santonja and Villa,
2006; Mourre and Colonge, 2007; Colonge et al., 2014) and also
known from MIS 5 contexts, the recurrent presence of flake
cleavers is, however, one of the defining elements of the region's
late Middle Palaeolithic. Flake cleavers from MIS 3 contexts are
systematically produced on locally available raw materials, prin-
cipally quartzite and ophite (Table 4). Moreover, they are the only
tool type tied to the use of specific raw materials, in so much as
they are never made on flint despite its local availability and
adequate size for the manufacture of such tools. The fact that the
unmodified active edge is not conducive to successive resharp-
ening episodes suggests both a shorter use-life and reduced
mobility. Like bifaces, flake cleavers are consistently found im-
ported as finished tools, whose production is also spatio-
temporally fragmented. Additionally, no late Middle Palaeolithic
‘production sites’ for this specific tool type are currently
known.Flake cleavers were classed according to the technological
criteria of J. Tixier (1956; Table 5). Although substantial morpho-
metric variability is evident in each sample, type 0 cleavers (e.g.
unmodified, neo-cortical active edges) are most common. ANOVA
tests of length to width ratios for samples with more than 20
cleavers demonstrate that, apart from El Castillo and Olha Fi3, there
is no statistically significant differences between the different
Middle Palaeolithic samples (Fig. 6,1). The largest observed variance
(El Castillo and Olha Fi3) concerns only a 0.4 cm difference in length
to width ratios. On the other hand, an initial comparison of late
Middle Palaeolithic flake cleavers with an Acheulean sample (data
from Benito del Rey, 1983; Mourre, 2003) evinces a statistically
significant difference (p < 0.01; Fig. 6,2). While robust differences130
ithic assemblages with flake cleavers in the western Pyrenees: The
rg/10.1016/j.quaint.2016.01.043









































































JQI5999_proof ■ 10 February 2016 ■ 8/18are evident between the two samples, more detailed statistical
analysis incorporating flake cleavers found uniquely in the Vasco-
Cantabrian region (Montes, 2003) would provide further support
for diachronic differences in this tool type. As demonstrated by
Iovita and McPherron (2011) for MTA and Acheulean bifaces, it is
possible that several orders of differences can be observed amongst
the same tool type from different periods.Table 5
Technological classification of studied flake cleavers (After Tixier, 1956).
Site Technological classification (Tixier, 1956) Total %
Indet.
Castillo 97 83 32 24 1 4 22 263 58.6
Morin 4 2 9 5 1 1 22 4.9
Pendo 12 5 6 2 2 1 28 6.2
Abauntz 5 7 1 2 15 3.3
Gatzarria 4 1 1 6 1.3
Jupiter 2 1 3 0.7
Latrote 3 3 0.7
Prisse 4 2 6 1.3
Olha Fi3 59 11 8 3 1 2 84 18.7
Olha Fi4 10 2 2 14 3.1
Olha2 5 5 1.1
Total 205 112 58 31 1 8 30 449 100


























































130Active edge angles range between 25 and 74 but cluster around
39e49. Retouched edges and basal modifications also vary consid-
erably; in the general the base is less frequently retouched compared
to the edges and, when the base is retouched, it is often bifacial (see
Deschamps, 2014 for more details). These highly flexible modifica-
tions are connected to the regularisationof the overallmorphologyof
the pieces for prehension or hafting (Claud et al., 2015).
The particular morphology, size and utilised rawmaterials make
flake cleavers stand out amongst late Middle Palaeolithic retouched
tools forms. As such, evaluating functional factors may shed
important light on this regionally-specific tool type, especially as
macroscopic approaches to quartzite tools are currently unavai-
lable. A series of experiments carried out as part of a collaborative
research project (Des Traces et des Hommes, Thiebaut et al., 2009)
were designed to test the use of these specific tool forms for pro-
cessing both vegetal and animal materials using primarily percus-
sive motions (Deschamps et al., 2013; Thiebaut et al., 2014; Claud
et al., 2015). The morphology, distribution and termination of the
macro-wear present on certain archaeological pieces is consistent
with hafted experimental examples used to work hard materials
such as wood and bone (Fig. 6,4, see Claud et al., 2015 for more
details.) Apart from a single oval biface from La Graulhet (Claud,
2008; Claud et al., 2015) and scrapers from complex G of Sessel-
felsgrotte in Germany (Rots, 2009), this type of use has rarely been
identified in other late Middle Palaeolithic techno-complexes,
possibly suggesting specific use contexts associated with partic-
ular environmental conditions.
4. Discussion
4.1. Chronology of Middle Paleolithic industries with flake cleavers
In addition to the MIS 3 sites discussed here, numerous sites
with flake cleavers have been assigned toMIS 5 based on geological
or sedimentological evidence (Montes, 2003; Rodríguez AsensioPlease cite this article in press as: Deschamps, M., Late Middle Palaeol
Vasconian reconsidered, Quaternary International (2016), http://dx.doi.oand Arrizabalaga, 2004; Arrizabalaga and Ríos Garaizar, 2012;
Alvarez-Alonso, 2014). Recent absolute dates using different
methods (Allard, 1993; Cabrera Valdes et al., 1996; Fortea, 1998,
2001; Utrilla, 2000; Saenz de Buruaga and Ebrard, 2004; Mourre
et al., 2005, 2006; Bernaldo de Quiros et al., 2006; Barshay-
Szmidt et al., 2012; Santamaria, 2012; Bernard-Guelle et al., 2014;
Colonge et al., 2015) demonstrate these industries to be presentduring both MIS 5 and 3 (Fig. 7). Although ten sites are currently
dated by different methods (AMS radiocarbon, TL or OSL), those
dated uniquely by radiocarbon ought to be considered with some
caution as the period in question lies at the very limits of the
method (Torre de la et al., 2014). Notwithstanding potential
contamination of radiocarbon samples, whether natural or an-
thropic (Santamaria and de la Rasilla, 2013), late Middle Palae-
olithic occupations in the western Pyrenees appear to cluster
around 50 ka BP. The fact that recent TL and OSL dates from several
open-air sites are consistent with this chronology substantially
reinforces placing a part of assemblages containing flake cleavers in
MIS 3 around 50 ka cal. BP.
Marine cores from the Bay of Biscay record abrupt climatic
changes that correlate with specific Dansgaard-Oeschger (D-O) and
Henrich (H) events (Sanchez-Go~ni et al., 2008). While it is clear that
the Middle Palaeolithic assemblages discussed here date to before
the cooler conditions of H5, current chronological resolution of
these strong climatic oscillations unfortunately precludes anymore
precision. Although varying between sites, available sedimento-
logical, faunal, anthracological and palynological data for the
different contexts nevertheless suggest a relatively cool, temperate
climate characterised by sparse forests and open environments (e.g.
Butzer, 1981; Pike-Tay et al., 1999; Dari andMiskovsky, 2001; Iriarte
et al., 2005; Uzquiano, 2005; Sanchez-Go~ni and D'Errico, 2005;
Sanchez-Go~ni et al., 2008). Moreover, rapid changes in Pleistocene
ecosystems associated with mountain, littoral and arid zones likely
formed a complex environmental mosaic.
Industries containing flake cleavers and bifaces are present
during MIS 5 and 3, however, numerous occurrences of these
artefact types still lack clear a chronology, as at the cave sites of El
Pendo XIII, Morín XV, Amalda VII, Olha Askf1, Isturitz P or the
subsurface sites of Lestaulan and Calavante. New excavations and
continued revision of older collections do however allow some
potential chronological correlations. For example, at Lestaulan
(Chauchat, 1994) comparisons with data from Le Prisse, Jupiter andithic assemblages with flake cleavers in the western Pyrenees: The
rg/10.1016/j.quaint.2016.01.043
Fig. 3. Discoid debitage. 1: Reduction sequence from the open-air sites of Prisse, Jupiter and Latrote. 2, 3, 6: Refits from Prisse and Jupiter. 4, 5: Pseudo-Levallois points. 7: Centripetal
Discoid cores from Gatzarria, Olha and Latrote. 8: Centripetal flakes and pseudo-Levallois points from Gatzarria and Olha.
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Please cite this article in press as: Deschamps, M., Late Middle Palaeolithic assemblages with flake cleavers in the western Pyrenees: The
Vasconian reconsidered, Quaternary International (2016), http://dx.doi.org/10.1016/j.quaint.2016.01.043
Fig. 4. Regional bifacial shaping sequence.
Fig. 5. Percentage of retouched tools by site.




























































































































JQI5999_proof ■ 10 February 2016 ■ 10/18Le Baste may shed light on the chrono-stratigraphic position of this
surface collection. At Olha, while Discoid and Levallois technologies
coexist, the heavily reduced nature of the assemblage, including
intense tool resharpening, suggest a particular economical profile,






1304.2. Regional synchronic comparisons
Several sites in the southern Basque Country, Cantabria and
Asturias have produced assemblages dated to MIS 3 that include a
flake cleaver component. The rich faunal assemblage of level H atPlease cite this article in press as: Deschamps, M., Late Middle Palaeol
Vasconian reconsidered, Quaternary International (2016), http://dx.doi.oAbauntz dominated by bear remains (Mazo et al., 2011e12), is
associated with a small lithic assemblage (<50 pieces) including
several bifaces and flake cleavers. However, the small size of the
assemblage precludes evaluating associated flake production
methods and intrusive elements from the overlying Upper Palae-
olithic levels cannot be ruled out (Utrilla, 2000), suggesting the
partial reworking of this level.
At Amalda (layer VII), the centripetal recurrent Levallois method
on flint is best represented and coexists with flakes attributable to
the Quina concept (Ríos, 2012). Discoid debitage concerns primarily
non-flint raw materials and is principally geared around the pro-
duction of pseudo-Levallois points. In terms of retouched tools,
scrapers are most common, including several Quina types, followed
by denticulates. Several bifaces or bifacial preforms are also pre-
sent, all with cortical bases. Finally, while “large cutting tools” are
present, the published examples are not genuine flake cleavers
according to the definition of J. Tixier (1956). Considerable post-
depositional processes affecting layers VI and VII at Amalda
(Yravedra, 2007; Ríos-Garaizar, 2012) equally suggests caution in
terms the integrity of the assemblage. While no information is
currently available concerning the technology of layer 15 at Cueva
Morín, a recent technological revision of layers 16 to 18 (Lazuen,
2012) placed both assemblages in MIS 4. However, the lack of
detailed recent analysis for levels 13 to 15 of Cueva Morin makes
any comparison impossible.
Recent work with the material from layer 20e of El Castillo
demonstrated a Discoid (both unifacial and bifacial) dominated
assemblage alongside a much rarer Levallois component (Sanchez
Fernandez and Bernaldo de Quiros, 2008). Scrapers are the mostithic assemblages with flake cleavers in the western Pyrenees: The
rg/10.1016/j.quaint.2016.01.043
Fig. 6. 1: Analyses of variance and student t-test of length to width ratios for Middle Palaeolithic flake cleavers. 2: Student t-test of length:width ratios for Middle and Lower
Palaeolithic flake cleavers. 3: Late Middle Palaeolithic flake cleaver. 4: Functional analysis and experiments using Middle Palaeolithic flake cleavers (for more details see Claud et al.,
2015).



































































































































JQI5999_proof ■ 10 February 2016 ■ 11/18common retouched tools followed by denticulates. Several scrapers
with Quina retouch and other tools types are also present, as are
type 0 flake cleavers in ophite or quartzite. The fact that level 20e
lies between two nearly sterile levels suggest a good degree of
taphonomic integrity.
A recent analysis of level XIII-base at the Vi~na rochshelter
revealed Discoid and Levallois methods on quartzite geared around
the alternate production of eclats debordants and flakes with pe-
ripheral edges (Santamaria, 2012) to coexist in the assemblage,
although the Levallois method appears more frequent. This level is
unique at the site as it contains both bifaces and flake cleavers. Like
Amalda VII, Cueva Morin 15 and Bolomor III, scrapers dominate
followed by denticulates. Finally, several intrusive elements from
the site's Aurignacian levels also identified (Santamaria, 2012).
Other late Middle Palaeolithic sites with flake cleavers derive,
unfortunately, from disturbed contexts and or old excavations (e.g.
Kurtzia or Isturitz). Flake cleavers and bifaces are not systematically
present in secure MIS 3 contexts. For example, they are absent in
assemblages assigned to the Quina techno-complex and are notably
missing from layers XI to XVI at Esquilleau, levels J and K of Cova-
lejos, and layers B and D of Axlor (Baena et al., 2005; Sanguino and
Montes, 2005; Ríos-Garaizar, 2012). Moreover, at Gatzarria, an
ongoing taphonomic analysis demonstrated the reported Quina
industry at the back of the cave to contain a stratigraphic mix of
material from the underlying layer, ruling out any association ofPlease cite this article in press as: Deschamps, M., Late Middle Palaeol
Vasconian reconsidered, Quaternary International (2016), http://dx.doi.othis industry with flake cleavers at this site (Deschamps, 2014).
Similarly, these tool types are consistently absent in late Middle
Paleolithic Discoid-denticulate assemblages, as at Flecha Cave,
layers 11 and 12 of El Pendo, layers 11 and 12 of Cueva Morin and
layers VI and VII of Esquilleu (Freeman and Gonzalez Echegaray,
1967; Gonzalez Echegaray and Freeman, 1971; Baena et al., 2005;
Thiebaut, 2005).
Finally, the fact that flake cleavers are not associated with all
late Middle Palaeolithic assemblages types in the region but rather
with those portraying particular typo-technological characteristics
suggests the existence of a Discoid lithic techno-complex (TCL)
with flake cleavers and bifaces during the MIS 3. While still
controversial and in order to avoid introducing new terms, the
designation ‘Vasconian’ has been nevertheless been retained to
describe this assemblages. This techno-complex most often con-
tains only a minor Levallois component and is associated primarily
with scrapers followed by notches and denticulates as well as flake
cleavers and bifaces in the assemblages studied here. Despite
these shared characteristics a certain degree of variability is
nevertheless evident, particularly in terms of retouched tools,
which can vary significantly and is likely connected to different
site functions (i.e. habitation versus production sites). Moreover,
raw material exploitation patterns seem to reveal a shared and
relatively well-defined and structured territory, at least north to
east, which is set apart from contemporaneous MTA occurences inithic assemblages with flake cleavers in the western Pyrenees: The
rg/10.1016/j.quaint.2016.01.043
Fig. 7. Chronology and climatic context of Late Middle Palaeolithic flake cleaver assemblages (paleo-environmental data from Sanchez-Go~ni et al., 2008; after Santamaria, 2012;
modified).



































































































































JQI5999_proof ■ 10 February 2016 ■ 12/18the northern Aquitaine Basin. Interpreting similarities and differ-
ences between these two techno-complexes as a reflection of
either assemblage variability or cultural diversity, however, re-
mains an open question.
4.3. Inter-regional comparison
Comparing typo-technological aspects of contemporaneous
lithic techno-complexes may reveal certain particularities specific
to the Vasconian. Several European techno-complexes dated to MIS
3 have been identified based on the morphology of their bifacial
tool component: the MTA (Peyrony, 1920; Bordes, 1950; Soressi,
2002), the Keilmessergrüppen or KMG (J€oris, 2004, 2006) and in-
dustries with ‘bout-coupes’ forms (White and Jacobi, 2002; Wragg
Sykes, 2009; Ruebens and Wragg-Sykes, in press). The MTA is
characterised primarily by cordiform and triangular bifaces
(Soressi, 2002; Ruebens, 2012), while the KMG, although still
containing cordiform bifaces, is best typified by asymmetric backed
bifaces (Keilmesser) with a convex active edge (Bosinski, 1967;
J€oris, 2004). The ‘bout-coupes’ group, which again contains a
cordiform biface component, is best characterised by flat-butted
cordate forms (or bout-coupes) that are generally widest at the
base and entirely shaped (Ruebens and Wragg-Sykes, in press).
While the MTA and KMG appear relatively well-defined
geographically, others remain problematic. This is especially the
case with the Mousterian with bifacial tools or MBT. This term,
originally applied to Middle Palaeolithique assemblages from the
Armorican Massif (Molines et al., 2001; Bourdin, 2006), groupsPlease cite this article in press as: Deschamps, M., Late Middle Palaeol
Vasconian reconsidered, Quaternary International (2016), http://dx.doi.oassemblages with no clear chronological framework other than
dating to betweenMIS 5 and 3. Saint-Brice-sous-Rânes was the first
directly dated site in the regionwith a defined stratigraphic context
(Cliquet et al., 2009). Attributed to the final Mousterian, this
assemblage has been compared with the late Middle Palaeolithic-
to-Upper Paleolithic foliate point phenomenon in Central Europe.
Recently, a new hypothesis proposed that, given the imprecise
chronology (MIS 5 to 3) for most sites in northern and western
France, these assemblages should be grouped under the generic
term “Mousterian with bifacial tools” or MBT (Ruebens, 2012, 2013,
2014), which is spread across a large area of northern and central
France and comprises different forms of bifacial tools. Variability in
bifacial tools forms found within this extensive area has also been
interpreted as reflecting eastern (KMG) and southern (MTA) in-
fluences (Ruebens, 2013, 2014). Unfortunately, the lack of reliable,
taphonomically tested data reveals the definition of the MBT as
conceived by Ruebens not take into account possible chronological,
geographic or functional variations in these assemblages.
Vasconian bifacial tools most often retain a cortical base and
are lozenge-shaped. And, although cordiform examples do exist,
they are produced following a different chaîne operatoire than
examples from MTA contexts in the northern Aquitaine Basin.
Morphological similarities are more related to convergences con-
nected to the successive resharpening and rejuvenation of Vas-
conian cordiform bifaces rather than a genuine desire to impose
this form. Moreover, the base of most MTA bifaces, whether
cordiform or triangular, is entirely shaped before the symmetric







































































































































JQI5999_proof ■ 10 February 2016 ■ 13/18reduction sequences (Claud, 2008) suggests the shaping of the
base to be an integral part of the MTA chaîne operatoire. Even if
MTA examples with partially cortical bases are known, as at Le
Moustier for example, they nevertheless portray evidence of some
form of basal shaping (Soressi, 2002), marking clear differences
between Vasconian and MTA bifacial tools. Moreover, stark con-
trasts between both production methods and the preferential use
of particular raw materials are also evident between Vasconian
flake cleavers and associated bifacial tools. Flake cleavers are
manufactured almost uniquely on quartzite and ophite, further
reinforcing the regional specificity of this tool type that has no
functional equivalent in other contemporaneous industries.
While these various bifacial tools appear to reflect geographi-
cally concentrated types, satisfactorily characterising regional
techno-complexes based on a single element of a more general
technological system remains difficult (e.g. Ruebens, 2014). Instead,
incorporating elements related to raw material procurement pat-
terns, flake production methods, the transformation and resharp-
ening of tools, and the fragmentation of the chaîne operatoire
provide a fuller, more comparable vision of the overall technolog-
ical system than does a reliance solely on ‘fossil directors’. The MTA
is most commonly associated with Levallois debitage and the pro-
duction of elongated flakes (Soressi, 1997, 2002 and references
therein; Turq, 2000; Jaubert, 2013), although the Discoid method is
present, it is less frequent. However, as a majority of research
concerning the MTA has focused on characterising its bifacial
component, the variability of associated flake production methods
and the general techno-economic coherency of this techno-
complex remains under-evaluated (Gravina and Discamps, 2015).
The KMG is equally typified by the Levallois method, particularly
centripetal and blade modalities (J€oris, 2004; Richter, 2006). On the
other hand, like ‘bout coupes’ assemblages in Great Britain (Wragg
Sykes, 2009; White and Pettitt, 2011; Ruebens et al., 2015), the
Discoid method is best represented inwestern Pyrenees and is only
associated with what remains a minor Levallois component. Dif-
ferences in the technological composition of these assemblages
most likely reflect techno-economic considerations and contin-
gencies, including the preferential selection of specific raw mate-
rials and the spatio-temporal fragmentation of the chaîne
operatoire. Currently, gross-grain characterisations of the large
majority of these assemblages unfortunately complicate much-
needed, detailed inter-regional comparisons both in terms pro-
duction objectives and their diversity.
Differences between these techno-complexes are also percep-
tible in the proportion of retouched tool forms, although side
scrapers and denticulates remain the most common tool types.
Variable proportions of backed knives and Upper Palaeolithic tool
types are generally found associated with side scrapers in certain
MTA assemblages (Soressi, 2002; Ruebens and Wragg-Sykes, in
press), while Upper Palaeolithic tool forms accompany a dominant
scraper and denticulate component in the KMG. Upper Palaeolithic
types and points are rare or absent in Vasconian assemblages,
which are dominated by scrapers but that nevertheless contain a
considerable denticulate and notched tool component. Similarly,
the retouched tool component of British ‘bouts-coupes’ assem-
blages are primarily composed scrapers, notches and denticulates
(Ruebens et al., 2015). Interpreting differences in the retouched tool
components of these techno-complexes is unfortunately hampered
by the lack of more nuanced analyses focusing on, for example,
blank selection, working edge angles, or functional and specific
patterns of tool resharpening and reduction as a function of raw
material. Likewise, the broad-scale incorporation of use-wear
studies and the integration of small finds (e.g. retouch or rejuve-
nation flakes) in technological analysis will undoubtedly produce
complementary data for comparing these assemblage types.Please cite this article in press as: Deschamps, M., Late Middle Palaeol
Vasconian reconsidered, Quaternary International (2016), http://dx.doi.o4.4. Regional techno-complexes
Continued comparison of MIS 3 techno-complexes reveals clear
regional patterns (Fig. 8) during the late Middle Palaeolithic of
Western Europe (Turq et al., 1990; Palma di Cesnola, 1996;
Bourguignon, 1997; Finlayson et al., 1998; Slimak, 2001; Soressi,
2002; J€oris, 2004; Porraz, 2005; Richter, 2006; Zilh~ao, 2006;
Zilh~ao and Villaverde, 2008; Wragg Sykes, 2010; Lebegue, 2012;
Thiebaut et al., 2012; Ruebens, 2013; Eixea et al., 2014). Certain
techno-complexes are relatively well-defined geographically and
chronologically. This is particularly the case with the MTA, which
benefits from numerous absolute dates (Valladas et al., 1986;
Guibert et al., 2008; Vieillevigne et al., 2008; Richter et al., 2013)
and archeo-stratigraphic evidence (Jaubert, 2013) placing it to be-
tween 50 and 45 ka BP. Assemblages containing ‘bout-coupes’
forms are similarly dated by several methods to roughly the same
period between 50 and 35 ka BP (White and Pettitt, 2002; Ruebens
et al., 2015). The chronology of the KMG is, on the other hand,
slightly less straightforward. The final MIS 3 phase of this techno-
complex is known from only a small number of sites with reliable
absolute dates, with the exception of layer 7a at Külna and the G
complex of Sesselfelsgrotte (Richter et al., 2000; J€oris, 2006). On the
other hand, the Vasconian industries of the southern Aquitaine
Basin can be seen as a typo-technologically and chronologically
coherent entity whose most eastern and northern limits are rep-
resented, respectively, by layer 1 of Noisetier Cave and the open-air
site of Latrote.
One hypothesis contends that the diversity of bifacial tool
forms found across northern Europe from Belgium to the
Amorican Massif and as far south as the Loire Valley reflects the
changing demography and or interaction of MTA and KMG
groups (Ruebens, 2012, 2013). However, this ‘entity’ is defined
almost exclusively on tool morphology, somewhat downplaying
the influence of raw materials (i.e. availability and quality),
manufacturing methods and the overall technological system. An
alternative, chronological model accounting for the demographic
dynamics of northern France has recently been proposed by
Locht and Depaepe (2015). According to this model, the region's
MIS 3 archaeological record would reflect a recolonisation event
during a period of climatic amelioration by human groups un-
related to those who occupied the same region during MIS 5.
Similarities between MIS 3 bifaces from northern France and
those recovered from MTA contexts are taken to reflect the post-
MIS 4 movement of groups northwards. These differing hypoth-
eses accounting for the distribution of bifacial tool forms once
again highlights the necessity of further refining their chrono-
stratigraphic context.
At the larger scale of Western Europe, techno-complexes with
evidence for macro-tools are present in northern and western
areas and absent from more eastern and southern regions. Several
zones to the south and east of the Massif Central may also have
evidence for coherent assemblages that may be considered
regional techno-complexes. Although attributed to MIS 3,
numerous sites still lack absolute chronologies, complicating
establishing their contemporaneity. This is particularly the case for
the Rhodanian Quina and the Middle Palaeolithic of the Languedoc
and Liguro-Provencal regions (Slimak, 2001; Porraz, 2005; Lebegue
and Wengler, 2014). The distribution of industries associated with
macro-tools may correlate with palaeoanthopological data and
recent genetic work focusing on Neanderthal demographics that
revealed differences between eastern and western Neanderthal
populations and evidence for a third more southern group (Fabre
et al., 2009). In material culture terms, the line separating north-
ern and southern Neanderthals populations corresponds almost
perfectly to the distribution of European industries with andithic assemblages with flake cleavers in the western Pyrenees: The
rg/10.1016/j.quaint.2016.01.043
Fig. 8. Regional distribution of Late Middle Palaeolithic techno-complexes based on bifacial tool morphologies. Dotted line: limit of European macro-tools (Photos: 1, 2: M.
Deschamps; 3: Soressi, 2002; 4: Wragg Sykes, 2009; 5: Ruebens, 2012).



































































































































JQI5999_proof ■ 10 February 2016 ■ 14/18without macro-tools. Whether differences between regional en-
tities with macro-tools (e.g. the Vasconian, MTA, KMG, bout-
coupes) equally reflect the genetic variability of Neanderthal
populations remains to be tested.
5. Conclusion
The techno-typological analysis of a group of sites in the
southern Aquitaine Basin provides a much more detailed charac-
terisation of the region's late Middle Palaeolithic industries than
was previously possible. In order to better compare contempora-
neous industries with a bifacial component, such as the MTA, KMG,
or ‘bout-coupes’ assemblages, future collaborations should
concentrate on developing multidisciplinary approachesPlease cite this article in press as: Deschamps, M., Late Middle Palaeol
Vasconian reconsidered, Quaternary International (2016), http://dx.doi.oincorporating taphonomic, petrographic, typological, use-wear,
spatial, zooarchaeological and palaeoenvironmental approaches
in order to refine our understanding of the socio-economy and
mobility strategies of late Middle Palaeolithic populations. By the
same token, addressing late Middle Palaeolithic cultural geography
in Western Europe at different analytical scales (e.g. topography,
resource availability and distribution) is essential for elucidating
how particular human groups adapted their mobility strategies to
exploit a given territory and interpreting differences in these pat-
terns between regions (Roebroeks, 1988; Feblot-Augustins, 1993;
Gamble, 1993; Turq et al., 2013).
Finally, clarifying the nature of this regionalisation of techno-
logical traditions will inevitably produce a more robust under-
standing of the emergence of the Upper Palaeolithic as well as theithic assemblages with flake cleavers in the western Pyrenees: The
rg/10.1016/j.quaint.2016.01.043
Q6
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the Neanderthals. However, focusing uniquely on the MIS 3
archaeological record is insufficient for understanding underlying
anthropological processes. This apparent regionalisation may
reflect changes in MIS 3 Neanderthal societies or result from a
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